Estimation of kinetic parameter for the biotransformation of three-ring azaarenes by the phenanthrene-degrading strain Sphingomonas sp. LH128.
We examined the biotransformation of several azaarenes to get information on their rate of removal from contaminated soil by cometabolic degradation. Acridine, 9-methyl-acridine, phenanthridine, benzo[f]quinoline, and benzo[h]quinoline were found to be cometabolized by phenanthrene-degrading Sphingomonas sp. strain LH128. The transformation of acridine and benzo[h]quinoline was shown to be inhibited at relatively high concentrations (24.9 mg/L and 58.2 mg/L, respectively). Maximum biotransformation rates (Vmaxs), Michaelis-Menten half saturation constants (Kms), and biotransformation constants (k1s) were estimated for acridine, phenanthridine, and benzo[f]quinoline and ranged from 14.0 to 26.1 mg/g total protein/h for Vmax, 0.57 to 2.9 mg/L for Km, and 4.9 to 30.8 L/g total protein/h for k1. For 9-methyl-acridine only, a k1 of 0.6 L/g total protein/h was estimated and for benzo[h]quinoline, the highest biotransformation rate measured was 6.8 +/- 0.4 mg/g total protein/h. To our knowledge, this is the first effort to determine both Vmax and Km kinetic parameters describing the biotransformation of phenanthrene- and anthracene-analogue azaarenes. The results show that the rate of removal of azaarenes from contaminated soil will probably be rather high, although accumulation of metabolites can be expected.